-

View metadata, citation and similar papers at core.ac.uk brought to you by ;{ CORE

provided by Sydney eScholarship

Variation and Breeding of Kikuyu Grass
(Pennisetum clandestinum)

Brett Morris M.Agr

Amenity Horticulture Research Unit
Plant Breeding Institute
Camden Campus, University of Sydney

A thesis submitted to the University of Sydney
in fulfillment of the requirements for the degree of
Doctor of Philosophy

Faculty of Agriculture, Food and Natural Resources
March 2009


https://core.ac.uk/display/41236783?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Declaration of Originality

The contents of this thesis are, to the best of my knowledge, entirely my own work
except where otherwise attributed. This material has not been submitted previously
to this University or any other higher education institution for any degree or
diploma.

Brett W. Morris
10" December, 2009



Dedication

To Kellie and Charlotte
For your love, support, understanding and encouragement,

For without you | would not be where | am today.



Acknowledgements

I wish to start by sincerely thanking my supervisor, Dr Peter Martin, who oversaw
this research project and who provided assistance whenever it was asked at any

stage. It was indeed a great pleasure learning from you.

I also wish to pass on my sincere thanks to the consortium who made this research
project possible, led by Mr. Geoff Hatton. Geoff’s enthusiasm in furthering turf
research and development in Australia is unrivalled, and his support throughout this

project was very much appreciated.

Special thanks to the staff at the Plant Breeding Institute of The University of
Sydney who assisted throughout this project, in particular Mr. James Bell who
always had time to discuss any aspect of the work and always made himself

available to assist in organising any equipment or research space when required.

I wish to also thank the fellow students of the Plant Breeding Institute for their
support throughout the period of this project, as well as all of the support staff at the
Camden Library for their sourcing of literature materials. Also thanks to all of the
past and present researchers and family members who made their time available to

discuss personally certain aspects of this study.

Finally, a special thanks to Dr. Jodie Harris for her invaluable assistance, and
criticism when needed, with the genetic study, and for her great efforts in the

printing and collation of this thesis. It is very much appreciated.



Abstract

This study examined the variation existing in naturalised populations of kikuyu grass
(Pennisetum clandestinum Hochst. ex. Chiov) in Australia, as well as initiating a
breeding programme aimed at producing new hybrid lines for the Australian
turfgrass and agricultural market. The first part of the study examines the
phenotypic variation which exists within kikuyu grass populations; the genotypic
variation of those populations via DNA marking; and, the basis of male sterility
within those populations. The second part examines kikuyu grass within a breeding
perspective through pollen viability and storage; the potential presence of an
endophyte within the seed; classical hybridisation of ecotypes through to field
planting; and, whether the oomycete Verrucalvus flavofaciens can be controlled via a
modern day fungicide programme. It also rewrites the history of Kkikuyu
introduction, first seeding occurrence, and previously unrecorded importations into
Australia. General observations record the first photographic images of kikuyu grass

chromosomes.

Significant phenotypic variation exists within naturalised kikuyu grass populations
across Australia. From a collection of about 200 ecotypes 16 were selected for
detailed study. Analysis of the ecotypes identified two lines from several which
show great potential within the Australian turfgrass and agricultural market; the first
selected at Grafton, NSW, which in the leaf width analysis displayed a leaf width
over 18% finer than the mean; with the second selected at Morphettville, SA, which
in the stolon width analysis displayed a stolon width over 15% thicker than the
mean. Both selections, as well as others, displayed positive traits which would

appeal to a wide range of end users.

Genetic investigations using RAPD marker techniques are undertaken on kikuyu for
the first time. A total of thirteen decamer primers produced 195 markers of which
93.85% were polymorphic. Genotypic variation amongst the Australian selections
was found to range from 28.8% - 82.4%. Relatedness between the cluster accessions
used in the phenotypic analysis and the dendogram produced in the genetic analysis

was not found.



Male sterility within Australian kikuyu grass was determined to exist as a recessive
condition. From the F; population, 100% transformation from male sterile to fully
fertile was observed; with the F, population segregating into a 52.5% fully fertile,

47.5% male sterile. Negative interactions between parental lines were observed.

Kikuyu grass pollen is most viable in the first few hours after shedding, and
deteriorates significantly within 24 hours, even at low temperatures, if it is stored.
Pollen viability varies amongst genotypes. Prior additions of dry colloidal material

does not assist in storage capabilities.

Investigations into seedling mortality of kikuyu identified the possible presence of an
endophyte within the seed. Surface sterilisation techniques provided no control, with
an addition of 0.1% PPM to the base agar mixture the most effective form of control.
Intercellular hyphae were identified and photographed after staining with Rose

Bengal.

Hybridisation studies of kikuyu grass resulted in several potential lines worthy of
continued analysis. Selections from varying growing environments around Australia
were hybridised with three pollen parents derived from chemical mutagenesis
producing a total of 349 hybrid F, seeds. Germination and screening in the
glasshouse resulted in 14 hybrid lines being field planted alongside cv. ‘Whittet’ for
comparison. The opportunity exists within the turfgrass market for elite lines of
kikuyu, which will cover a wide range of uses from golf course tees and fairways,

sporting grounds and race tracks, to pasture and commercial use.

Efficacy with modern day fungicides in vitro was found not successful in controlling
Kikuyu Yellows (Verrucalvus flavofaciens). Resistance of kikuyu grass to the
oomycete will have to come in the form of genetically resistant cultivars; production

of a specific fungicide; or both.

Vi
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